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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim 1] A plastic molded type semiconductor device with which a part of surface perpendicular to the 
direction of board thickness of said leadframe which followed said tab is characterized by to have exposed tc 
the package surface parallel to an element in a plastic molded type semiconductor device which formed a 
package by having a means to connect said lead with a leadframe which consists of the aggregate and a tab 
of a lead, and a semiconductor device carried in said tab electrically, and carrying out the resin seal of a 
part, said semiconductor device, and said connection of said leadframe. 

[Claim 2] Said lead is carried through an insulating material on a leadframe which consists of the aggregate 
of a lead, and an active side of a semiconductor device. In a plastic molded type semiconductor device which 
formed a package by having a means to connect said semiconductor device and said lead electrically, and 
carrying out the resin seal of a part, said semiconductor device, and said connection of said leadframe A 
plastic molded type semiconductor device with which a part of surface perpendicular to the direction of 
board thickness of said leadframe carried on a semiconductor device is characterized by having exposed to 
the package surface parallel to an element. 

[Claim 3] A plastic molded type semiconductor device which connected a radiator to said a part of leadframe 
exposed to the surface of said resin in claim 1st or 2. 

[Claim 4] The plastic molded type semiconductor device characterized by to be prepared the through tube 
which reaches said leadframe which followed said tab in the resin of said plastic molded type semiconductor 
device which counters a substrate which mounts said plastic molded type semiconductor device in a plastic 
molded type semiconductor device which formed a package by having a means connect said lead with a 
leadframe which consists of the aggregate and a tab of a lead, and a semiconductor device carried in said 
tab electrically, and carrying out the resin seal of a part, said semiconductor device, and said connection of 
said leadframe. 

[Claim 5] A plastic molded type semiconductor device characterized by providing the following A leadframe 
which consists of the aggregate of a lead A through tube which reaches resin which counters a substrate 
which mounts said plastic molded type semiconductor device in a plastic molded type semiconductor device 
which formed a package by carrying a lead through an insulating material on an active side of a 
semiconductor device, having a means to connect said semiconductor device and said lead electrically, and 
carrying out the resin seal of a part, said semiconductor device, and said connection of said leadframe at 
said a part of leadframe carried on said semiconductor device 

[Claim 6] A plastic molded type semiconductor device with which said through tube is filled up with a metal, 
and a radiator is carried in claims 4 or 5. 

[Claim 7] A plastic molded type semiconductor device with which a radiator with a projection which fits into 
said through tube is carried by soldering said projection and said leadframe in claims 4 or 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the package structure of the semiconductor device which 

needs air cooling at the time of operation. 

[0002] 

[Description of the Prior Art] Conventionally, the method of radiating heat using a lead or a metal plate in 
the heat of a semiconductor device is proposed. For example, there is structure of exposing a heat 
exchanger plate on the surface of a semiconductor device so that it may be indicated by the official report 
given in JP.4-1 50060,A. Moreover, there is an official report of JP.4-1 71 856,A and JP,63-249358,A in the 
structure of exposing a lead on the surface. 
[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technology, a thing given 
in JP,4-150060,A which radiates heat using a heat exchanger plate has the defect that cost increases, in 
order to post-install a heat exchanger plate. Since the lead admits existence of the skin by resin in a case 
given in JP,4-1 71 856.A, without necessarily exposing in a field, it is solder etc. and a radiator cannot be 
carried, and since the lead which exposes a thing given in JP,63-249358,A to the surface is not following a 
tab, both cannot expect the big thermolysis effect. 

[0004] The purpose of this invention is to offer the structure which heightens the thermolysis effect of a 

plastic molded type semiconductor device, without increasing components mark. 

[0005] 

[Means for Solving the Problem] This invention constituted a plastic molded type semiconductor device as 
follows in order to attain the above-mentioned purpose. That is, a part of lead is bent on the way, it is made 
to expose to the resin surface, or a through tube which reaches from the resin surface at a lead is prepared 
so that a lead which follows a tab may be connected to a radiator in a short path. 
[0006] 

[Function] Bend a part of lead which followed the tab on the way, and it is made to expose to the resin 
surface, or by preparing the through tube which reaches at a lead and being filled up with solder to the resin 
surface, the outer lead which exists in the resin exterior can be bent, a thermolysis path becomes short, 
when a radiator is carried in the resin surface, thermal resistance between a chip and a radiator can be 
made small, and the big thermolysis engine performance can be secured rather than it makes it arrive at the 
resin surface. Furthermore, since the metal side is exposed to the resin surface, when it carries a radiator, 
compared with not large adhesives but the adhesives of long term deterioration, such as grease, it is solder 
with large thermal conductivity etc., and can fix to the resin surface firmly. 
[0007] 

[Example] The plastic molded type semiconductor device by the first example of this invention is shown in 
drawing 1 . The plastic molded type semiconductor device consists of the wires 5 and the closure resin 6 
which connect a semiconductor device with the thermolysis lead 3 which followed the semiconductor device 
1, the tab 2 which carries a semiconductor device, and the tab, and the lead 4 for signals and the lead for 
signals electrically. The part extended to the resin exterior among the thermolysis leads 3 promotes the 
thermolysis to the mounting substrate 7. A part of this thermolysis lead 3 branches as short circuit lead 8 of 
heat, it is bent by the resin surface, and is exposed in a field. 

[0008] In the plastic molded type semiconductor device of drawing 1 by the first example, although the 
thermolysis lead 3 is prolonged with the side of a semiconductor device 1 as the starting point, the short 
circuit lead 8 of the heat which branched from the thermolysis lead 3 with top-most vertices as the starting 
point as shown in drawing 2 may expose it to the resin surface. 

[0009] Drawing 1 by the first example and the plastic molded type semiconductor device of drawing 2 may 
branch the short circuit lead of heat from the tab **** lead 9 which is not extended to the resin exterior as 
shown in drawing 3 , although it had the thermolysis lead 3 and the short circuit lead 8 of heat has branched 
from it. 

[0010] The type section which carried the radiator is shown in drawing 1 by the first example, drawing 2 , 
and the plastic molded type semiconductor device of drawing 3 at drawing 4 . A radiator 10 is carried in the 
resin surface and is being fixed with the short circuit lead 8 and solder 1 1 of heat. The heat which generatec 
heat by the semiconductor device 1 flows to a radiator 10 through the short circuit lead 8 of this heat, and 
thermolysis is promoted. 

[0011] The plastic molded type semiconductor device by the second example of this invention is shown in 
drawing 5 . Although the basic configuration of a plastic molded type semiconductor device is the same as 
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drawing 1 , the through tube 1 2 which reaches the thermolysis lead 3 from the resin surface is formed. If the 
formation method of a through tube prepares a projection in metal mold, a through tube 12 can be formed in 
a resin seal and coincidence. The through tube 12 is filled with the wax material 13, such as soldering paste, 
to the resin surface. 

[0012] Although the thermolysis lead 3 with which a through tube 10 reaches is prolonged with the side of a 
semiconductor device 1 as the starting point in the plastic molded type semiconductor device of drawing 5 
by the second example, you may be the thermolysis lead on the basis of the top-most vertices of a 
semiconductor device 1. Moreover, the through tube 12 may reach the tab **** lead 9 which is not 
extended to the resin exterior like a thermolysis lead. 

[0013] The cross section carrying a radiator is shown in the plastic molded type semiconductor device of 
drawing 5 by the second example at drawing 6 . A radiator 10 is carried in the resin surface, and the 
projection 14 of a radiator 10 fits into the through tube 12 on the surface of resin, and is being fixed with 

solder 13. ...... 

[0014] The plastic molded type semiconductor device by the third example of this invention is shown in 
drawing 7 . As for the plastic molded type semiconductor device, the lead 4 for signals and the bus bar 16 
are carried through the insulating material 15 on the active side of a semiconductor device 1 and a 
semiconductor device. This structure is called lead structure on chip (LOC). It hangs on the chip side of 
LOC structure, lead 9 is carried through an insulating material, and the short circuit lead 8 of heat branches. 

[0015] The cross section carrying a radiator is shown in the plastic molded type semiconductor device of 
drawing 7 by the third example at drawing 8 . A radiator 10 is carried in the resin surface and is being fixed 
with the short circuit lead 8 and solder 1 1 of heat. The heat which generated heat by the semiconductor 
device 1 flows to a radiator 10 through the short circuit lead 8 of this heat, and thermolysis is promoted. 
[0016] In drawing 7 by the third example, and the plastic molded type semiconductor device of drawing 8 , 
although the branching 8 lead of heat is established, as shown in drawing 9 , the projection 14 of a radiator 
10 fits into the through tube 1 2 on the surface of resin, and it may be fixed with solder 13. 
[0017] 

[Effect of the Invention] Since the short circuit lead of the heat which branched from the thermolysis lead 
or the tab **** lead is exposed on the resin surface of a semiconductor device according to this invention, 
the thermal resistance between a semiconductor device and the resin surface can be reduced. 
[0018] The cooling effectiveness from a radiator can be raised by the thing of a radiator and heat for which 
short circuit lead connection is made. 

[0019] Since the short circuit lead of heat is metallicity, it can fix a radiator firmly on a semiconductor 
device by wax material, such as solder. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of the structure where the short circuit lead of heat branched from the 
thermolysis lead prolonged from the side in the plastic molded type semiconductor device by the first 
example of this invention. 

["Drawing 21 The perspective diagram of the structure where the short circuit lead of heat branched from the 
thermolysis lead prolonged from top-most vertices in the plastic molded type semiconductor device by the 
first example of this invention. 

("Drawing 3] The perspective diagram of the structure where hung in the plastic molded type semiconductor 
device by the first example of this invention, and the short circuit lead of heat branched from the lead. 
[Drawing 4] The cross section of structure in which the radiator was carried in the plastic molded type 
semiconductor device of drawing 3 from drawing 1 . 

fDrawing 5] The perspective diagram of the structure which prepared the through tube which reaches a 
thermolysis lead from the resin surface in the plastic molded type semiconductor device by the second 
example of this invention, and was filled up with solder. 

fDrawing 61 The cross section of structure in which the radiator was carried in the plastic molded type 
semiconductor device of drawing 5 . 

fDrawing 7] The perspective diagram of the structure where the short circuit lead of heat branched from the 
tab **** lead of lead structure on chip in the plastic molded type semiconductor device by the third 
example of this invention. 

fDrawing 8] The cross section of structure in which the radiator was carried in the plastic molded type 
semiconductor device of drawing 7 . 

fDrawing 91 The cross section of the structure which prepared the through tube which reaches a tab **** 
lead in the plastic molded type semiconductor device of drawing 8 , and was filled up with solder. 
[Description of Notations] . 
1 [ __ The | eac j f or signals 5 / — A wire, 6 / — Resin, 7 / — A substrate, 8 / — Short circuit lead hub of 
heat. ] — A semiconductor device, 2 — A tab, 3 — A thermolysis lead, 4 
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